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Available online 10 September 2014AbstractBackground: Physical inactivity and high levels of screen time may negatively affect health-related quality of life (HRQoL) levels in children
and adults.
Objective: To analyze the associations between HRQoL and television (TV) viewing time adjusting for physical activity and weight status
among school-age children.
Methods: The study was conducted in Monteria, Colombia, with 546 students aged 11e18 years, from 14 randomly selected schools. HRQoL data
was collected using the Pediatric Quality of Life Inventory (PedsQL). Students completed a self-reported questionnaire including items describing
TV viewing time and physical activity. Associations between HRQoL and TV viewing time were explored using logistic regression models.
Results: Adjusted odds ratios (OR) showed that high TV viewing time (>2 hours/day) is significantly associated with low HRQoL [OR: 1.5; 95%
confidence interval (CI): 1.0e2.2; p ¼ 0.048], low psychosocial health (OR: 1.8; 95% CI: 1.2e2.5; p ¼ 0.005), low emotional functioning (OR:
1.9; 95% CI: 1.4e2.6; p ¼ 0.001), low social functioning (OR: 1.4; 95% CI: 1.0e1.9; p ¼ 0.046), and low school functioning (OR: 1.5; 95% CI:
1.1e2.2; p ¼ 0.025).
Conclusion: This study provides evidence of significant associations between high TV viewing time and poor HRQoL among school-age
children from Monteria, Colombia, which were independent of physical activity and weight.
Copyright © 2014, The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier (Singapore) Pte Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction order to better understand the effects of health, illness, andHealth-related quality of life (HRQoL) is a concept that in
recent decades has become increasingly important as an indicator
of the impact of public health interventions. It was proposed in* Corresponding author. Department of Health, Leisure and Exercise Sci-
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CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).treatment on QoL.1 HRQoL is defined as optimum levels of
physical and social functioning, including relationships and
perceptions of health, fitness, life satisfaction, andwell-being.2 In
the literature, it has been suggested that high levels of screen
time3may negatively affect HRQoL levels in children and adults.
Sedentary behavior, an important and a novel predictor of
health,4 refers to behavior that does not increase energy expen-
diture substantially above the resting level and includes activities
such as sleeping, sitting, lying down, and watching televisionitness. Published by Elsevier (Singapore) Pte Ltd. This is an open access article under the
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sociation between sedentary behavior and health, independent of
overall physical activity levels, has been the focus of research
over recent years.6 Different studies in adults have documented
positive associations between sedentary behaviors including
sitting and TV viewing and health outcomes such as type 2
diabetes, cardiovascular disease mortality, all-cause mortality,7
and life expectancy.8 In children, studies have indicated that
watching TV for >2 hours/day was associated with unfavorable
body composition, decreased fitness, and lower scores for self-
esteem, as well as decreased academic achievement.9
Physical inactivity10 and obesity11 have been documented
as important correlates of low HRQoL in adults. The associ-
ation between physical activity and sedentary behavior with
HRQoL among adolescents is not sufficiently established,12
although previous studies have documented that the highest
level of physical activity and a lower level of screen-based
media use are associated with highest level of HRQoL.13,14
By contrast, Boyle et al15 found that there were no differ-
ences in HRQoL when active adolescents were compared with
inactive ones. Regarding sedentary behavior, associations be-
tween TV viewing and HRQoL are less understood, particu-
larly in children. Therefore, the objective of this study was to
analyze the associations between HRQoL and TV viewing
time adjusting by physical activity and weight status in school-
age children from Monteria, Colombia.
MethodsStudy settingsThis is a cross-sectional study conducted in Monteria,
Colombia. Monteria is a city with an estimated population of
382,000 inhabitants; nearly 50% of the population reported at
least one unmet basic need, 50% of the population is of low
socioeconomic status, and 11.5% reported zero years of formal
education.16 These adverse conditions could negatively affect
the health of children and adolescents and increase the risk for
development of chronic diseases.Sampling designThe information was collected between June and September
2008. Fourteen schools were randomly selected and 578 stu-
dents were randomly selected according to enrollment size of
each school. Prior to data collection, the study protocol was
approved by the Central Research Committee of Universidad de
Cordoba. Informed consent was obtained from selected students
and their parents. Study design, selection criteria, and sample
calculations are reported elsewhere.17 This secondary data
analysis included data from 546 students aged 11e18 years,
who had complete information in all measurements.MeasurementsThe HRQoL data were collected using the pediatric QOL
inventory (PedsQL 4.0) generic core scale. The instrumentwas self-administrated and has 23 items encompassing phys-
ical functioning (8 items), emotional functioning (5 items),
social functioning (5 items), and school functioning (5
items).18 Reliability and validity for this measure has been
demonstrated.19,20 In this sample, the internal consistency
reliability was assessed resulting in a Cronbach's a of 0.70,
and a Spearman-Brown split-half reliability coefficient of
0.85, indicating that the instrument had an adequate reliability.
The response option is a five point Likert scale (0 ¼ never a
problem; 4 ¼ almost always a problem). Items are reverse-
scored and linearly transformed to a zero to 100 scale
(0 ¼ 100, 1 ¼ 75, 2 ¼ 50, 3 ¼ 25, 4 ¼ 0), so the higher score
indicates better HRQoL. A total scale score (derived from the
mean of all 23 items), a physical health summary score
(physical functioning), and a psychosocial health summary
score (composed of the mean of items in the emotional
functioning, social functioning, and school functioning) are
calculated to provide a summary of the HRQoL. All scores
were categorized using a distributional approach that identified
students who were below the mean (low HRQoL) and those
who were at or above the mean (high HRQoL).
Students completed a self-reported questionnaire including
items describing TV viewing time and physical activity. Stu-
dents were asked to report how much time they spent watching
TV during a typical or usual school day. A checklist of seven
options was provided (I do not watch TV during school days,
<1 hour/day, 1 hour/day, 2 hours/day, 3 hours/day, 4 hours/
day, 5 hours/day). Based on the total number of hours of TV
viewing, this variable was categorized in two groups, low TV
viewing time (2 hours/day), and high TV viewing time (>2
hours/day).21 Physical activity was determined by the
following question: During the past 7 days, on how many days
were you physically active for a total of at least 60 minutes/
day? (add up all the time you spent in any kind of physical
activity that increased your heart rate and made you breathe
harder some of the time); response options were from 0e7
days. Participants were categorized as active if they reported
5 days of physical activity. All other responses were cate-
gorized as inactive. Both the questions on sedentary behavior
and those on physical activity were based on the Global
School-based Student Health Survey (GSHS-2006). The
GSHS is a self-report questionnaire developed by the WHO
largely based on the Youth Risk Behavior Survey from CDC
(Centers for Disease Control and Prevention) (YBRS).22
Anthropometric measurements were taken by trained staff.
Height was measured to the nearest millimeter in bare feet
with a portable stadiometer (SECA). Weight was measured to
the nearest 0.1 kg with participants wearing light clothing and
no shoes, using a calibrated beam scale (Health-O-Meter).
Body mass index (BMI) and BMI percentiles were calculated
according to the Centers for Disease Control and Prevention
guidelines using growth reference data from 2000 and par-
ticipants were classified as overweight (OW) if they were
above the 85th percentile of BMI based on sex and age.23
Participants provided information on their age and sex.
Type of school (private or public) was used as socioeconomic
position indicator.
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explored by binary associations and logistic regression
models. Odds ratios (OR) with 95% confidence intervals (CI)
as a measure of strength of association were calculated. All
models were adjusted by physical activity (to be active at least
60 minutes/day for the last 5 days before the survey), over-
weight, sex, and type of school. Analyses were run using Stata
statistical software, version 10.0 (Stata Corp, College Station,
TX). All analyses took the clustering of the sample into ac-
count by using the set of commands “svy” available in Stata.
Results
The sample consisted of 546 students aged 11e18 years
(mean 14.9 years) from 14 randomly selected schools.
Descriptive characteristics are shown in Table 1. Total
HRQoL score in the sample was 77.1 (on a scale 0e100).
Most of the students (62.6%) were categorized as high TV
viewing time (>2 hours/day). Compared to high TV viewing
time, students with low TV viewing time had significantly
higher scores in four out of six HRQoL domains. There were
significant differences in the total HRQoL score (t ¼ 2.91;
p ¼ 0.002), psychosocial health summary score (t ¼ 3.48;
p ¼ 0.001), emotional functioning score (t ¼ 4.07;
p ¼ 0.001), and school functioning score (t ¼ 2.40;
p ¼ 0.017). The mean of TV viewing hours was 3.0/day
(SD ¼ 1.6) (data not shown). Students who reported high TV
viewing time were significantly more inactive (c2 ¼ 7.5;
p ¼ 0.02), compared to students who reported low TV
viewing time (2 hours/day).
The logistic regression models (Table 2) show that high TV
viewing time is not associated with low total HRQoL (crude
OR: 1.5; 95% CI: 1.0e2.2; p ¼ 0.050). The remaining asso-
ciations indicate that high TV viewing time was significantlyTable 1
Descriptive characteristics of the sample of 546 school-age children from Monteri
Characteristics All (n ¼ 546)
Age (y) 14.9 (1.9)
Height (cm) 157.1 (10.2)
Weight (kg) 49.3 (10.5)
BMI (kg/m2) 19.8 (2.8)
Overweight (%)a 15.4%
Inactive (%)b 79.0%
HRQoL domains
Total HRQoL score 77.1 (10.2)
Physical health summary score 81.2 (13.2)
Psychosocial health summary score 74.9 (11.2)
Emotional functioning score 70.9 (16.5)
Social functioning score 81.1 (13.8)
School functioning score 72.8 (14.9)
Data are presented as mean (SD).
HRQoL ¼ health-related quality of life.
a Defined by CDC (Centers for Disease Control and Prevention) criteria.23
b Those who reported not meeting the physical activity recommendation (to beassociated with low psychosocial health (OR: 1.7; 95% CI:
1.2e2.5; p ¼ 0.007), low emotional functioning (OR: 1.9;
95% CI: 1.4e2.6; p ¼ 0.001), low social functioning (OR: 1.4;
95% CI: 1.0e1.9; p ¼ 0.028), and low school functioning
(OR: 1.6; 95% CI: 1.1e2.3; p ¼ 0.017). After adjusting by
meeting physical activity recommendations, overweight, sex,
and type of school, adjusted ORs (aORs) show that high TV
viewing time was significantly associated with low total
HRQoL (aOR: 1.5; 95% CI: 1.0e2.3; p ¼ 0.048), low psy-
chosocial health (aOR: 1.8; 95% CI: 1.2e2.5; p ¼ 0.005), low
emotional functioning (aOR: 2.0; 95% CI: 1.4e2.8;
p ¼ 0.001), low social functioning (aOR: 1.4; 95% CI:
1.0e1.9; p ¼ 0.046), and low school functioning (aOR: 1.5;
95% CI: 1.1e2.2; p ¼ 0.025).
Discussion
This study demonstrates significant associations between
HRQoL and TV viewing time in 546 school-age students in-
dependent of physical activity and weight. Results are
consistent with the hypothesis that sedentary behavior may
negatively affect psychological and social health, in addition
to the health outcomes that have been reported such as
metabolic and cardiovascular health, and academic achieve-
ment.9 Also, this paper contributes to the literature in terms of
a better understanding about how media affects the lives of
children and adolescents.
The mean of 3.0 hours/day of TV viewing time found in
children from Monteria, Colombia is similar to that reported in
North American children.24 Nevertheless, the prevalence of
high TV viewing time (>2 hours/day) found in this study
(62.6%) was higher than the prevalence reported in other
studies. For instance, in Colombia 58.5% of children (aged
5e12 years) viewed TV for 2 hours/day,25 in New Zealand
37.4% (aged 11e14 years),26 in Australia 47.9% (aged 14e17
years),27 and in the United States 33.0%.28a, Colombia.
TV viewing time t test; p-value
Low (2 h/d)
(n ¼ 204)
High (>2 h/d)
(n ¼ 342)
14.8 (1.9) 15.0 (1.9) 0.80; 0.440
156.0 (10.3) 158.0 (10.1) 2.22; 0.046
48.2 (10.5) 50.1 (10.5) 2.03; 0.065
19.6 (2.7) 20.0 (2.8) 1.36; 0.198
5.4% 10.0% c2 (0.3); 0.78
32.1% 46.9% c2 (7.5); 0.02
78.7 (9.8) 76.1 (10.4) 2.91; 0.002
81.9 (13.1) 80.7 (13.2) 0.95; 0.340
77.1 (10.8) 73.7 (11.3) 3.48; 0.001
74.5 (16.2) 68.7 (16.3) 4.07; 0.001
81.9 (14.0) 80.7 (13.7) 1.01; 0.314
74.8 (14.6) 71.6 (15.0) 2.40; 0.017
active at least 60 minutes/day for the last 5 days before the survey).
Table 2
Odds ratios of associations between health-related quality of life (HRQoL) domains and high TV viewing time in 546 school-aged children from Monteria,
Colombia.
HRQoL domains n % high TV
viewing
Crude OR (95% CI) p-value Adjusteda OR
(95% CI)
p-value
Total HRQoL
High 295 31.4 1.0 0.050 1.0 0.048
Low 251 31.0 1.5 (1.0e2.2) 1.5 (1.0e2.3)
Physical health
High 334 38.1 1.0 0.452 1.0 0.267
Low 212 24.3 1.1 (0.8e1.7) 1.2 (0.8e1.8)
Psychosocial health
High 308 31.1 1.0 0.007 1.0 0.005
Low 238 31.3 1.7 (1.2e2.5) 1.8 (1.2e2.5)
Emotional functioning
High 253 24.8 1.0 0.001 1.0 0.001
Low 293 37.5 1.9 (1.4e2.6) 2.0 (1.4e2.8)
Social functioning
High 283 29.5 1.0 0.028 1.0 0.047
Low 263 32.9 1.4 (1.0e1.9) 1.4 (1.0e1.9)
School functioning
High 273 29.1 1.0 0.027 1.0 0.022
Low 273 33.2 1.6 (1.1e2.3) 1.5 (1.1e2.2)
CI ¼ confidence interval; OR ¼ odds ratio.
a Models were adjusted by physical activity (to be active at least 60 minutes a day for the last 5 days before the survey), overweight, sex, and type of school
(Public vs private).
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and HRQoL are consistent with results found in the literature.
For instance, Iannotti et al29 reported that screen-based media
was negatively related to QoL. Chen et al30 reported that
children with longer TV viewing time were more likely to
have poor QoL. In another study, conducted by Dalton et al,3 it
was reported that a lower number of hours of screen time/day
was associated with higher reported HRQoL across multiple
domains using the PedsQL, the same instrument used in the
current study. These results put in evidence that excessive TV
viewing time could be affecting emotions and feelings of ad-
olescents, their relationships with their peers, their capability
of maintaining friendships, and other factors associated with
school performance. However, given the cross-sectional
design of the study, this causal direction is not supported.
Indeed, it is plausible that children with low HRQoL watch
more TV than those with high HRQoL. Perhaps, deficiencies
in time spent engaging in social activities, and resolving per-
sonal problems associated with time spent in watching TV
could potentially explain its negative effect on HRQoL.29
Public health implications of these results have to do with
the identification of interventions in populations and high risk
demographic subgroups. Since most children and adolescents
are healthy, HRQoL is a measure of special interest to evaluate
health outcomes in health behavior interventions among this
population. Also, considering that children and adolescents are
not completely autonomous during their leisure time, in-
terventions should include parents and must target specific
behaviors such as time spent in front of various screens (i.e.,
computers, tablets, cellular phones, etc.). This is particularly
important taking into account that children are awash in
electronic media. For example, in the last Demographic andHealth Survey conducted in Colombia it was reported that
91.2% of homes had at least one TV set.31 Another survey
conducted in 10 cities of Colombia documented that 98% of
children (aged 12e17 years) reported having access to com-
puters, and 64% of children reported having a cellular
phone.32 In consequence, sedentary behavior assessment
should consider those different domains of sedentary behavior.
The results from this study also confirm that the associa-
tion between sedentary behaviors, in this case TV viewing,
and health, is independent of physical activity levels and
weight, which is relevant for the promotion of active life-
styles during leisure time among children. Therefore, phys-
ical activity programs should include strategies addressing
sedentary behaviors. This study suggests that, in addition to
physical activity and nutrition, sedentary behavior is a good
health indicator among children and that physical activity
alone does not ensure an optimal physical and mental health
status.
The study presents some limitations. First, information bias
was possible because both TV viewing time and HRQoL data
were based on self-reports. Second, the cross-sectional design
of the study does not allow any cause-effect relationship to be
established. Finally, this study's main purpose was to analyze
the amount of time of exposure to TV, but children and ado-
lescents are exposed to various kinds of content under specific
conditions that could be affecting their health in different
ways. Some strengths of the study must be mentioned. To our
knowledge, this is one of the few studies to explore the as-
sociation between TV viewing time and HRQoL among
school-age children in Latin-America. In addition, the repre-
sentativeness of the sample strengthens the results of this
study, in terms of age and sex of students from Montería.
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The results indicate that large proportions of school-age
children from Monteria exceed the recommended amount of
TV viewing time/day. This study provides evidence of asso-
ciations between high TV viewing time and poor HRQoL
among school-age children from Monteria, Colombia, inde-
pendently of physical activity levels and weight status. These
findings are of concern, because sedentary behavior patterns
during childhood are maintained into adulthood.33 In conse-
quence, all the negative health effects could be appearing at
early ages and persisting for the lifetime. Therefore, findings
from this study are a call for action in favor of a healthy and
happy childhood and adolescence.
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